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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the dirrci cnccs bciw eenthe subject matter sought to be patented and the prior art are 
such that the subject matter as a whole w duIcI have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong et al 
(KR 10-2001-0000827), an English Translation (ET) is provided, as applied to claims 1-9 and 
15-17 above, and further in view of Yoshida (US 6,534,801). 

Jeong et al discloses a method of growing GaN monocrystal by melting where Na is a 
catalyst and mixing with gallium and a nitrogen gas (ET Claim 1 and Abstract), this reads on 
growing in a nitrogen containing atmosphere by reacting at least Ga with nitrogen in a melt that 
includes an alkali metal (Na). Jeong et al also discloses doping with Mg (ET claim 4). 
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Jeong et al teaches Na and Mg. Jeong et al does not explicitly teach the combination of 
Na and Mg. The combination of known equivalents for the same purpose is prima facie obvious 
(MPEP 2144.06). Jeong et al teaches Na and Mg are impurities for doping, which suggests that 
Na and Mg are equivalents; therefore it would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify Jeong et al to use a combination of Na and Mg. 

Jeong et al does not teach the claimed amount of Mg. 

In a method of making a GaN device, note entire reference, Yoshida teaches a p-type 
impurity such as Mg is doped during the formation of an undoped GaN layer and setting the 
dope amount in the range of 2x1 0'^ to 5x10"' cm"^ produces an electric resistivity of the GaN 
layer can be made 1x10^ Q/cm^ or more (col 3, In 35-60). Overlapping ranges are prima facie 
obvious (MPEP 2144.05). It is also noted that Yoshida teaches different units for resistivity 
(Q/cm^ vs. n*cm), however Yoshida teaches resistivity is 1x10^ Q/cm^ or more and a similar 
amount of dopant, as taught by applicant; therefore the resistivity is expected to be within the 
claimed range because similar materials are expected to have similar properties. 

Yoshida teaches a relationship between the amount of dopant and the electrical resistivity 
of a GaN material, and adding a p-type dopant can compensate for lattice defects. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
modify Jeong et al by optimizing the amount of Mg added to obtain the claimed amount by 
conducting routine experimentation because Mg dopant amount is taught by Yoshida to be a 
result effective variable, and the concentration of Mg is taught by Yoshida, which overlaps the 
claimed range is known to produce desirable electrical properties. 

Referring to claim 2, Jeong et al discloses doping with Mg. 
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Referring to claims 3 and 5, Jeong et al discloses doping with Mg, Sr or Ba, which are 
alkaline-earth metals. (ET claim 4). 

Referring to claim 4, Jeong et al discloses nitrogen gas. (ET claim 1 and Abstract) 

3. Claims 1-5, 9, and 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Xu (US 2004/0003495 Al) in view of Ivantzov et al (US 6,52,124). 

Xu teaches a GaN boule grow process comprising adding a metal flux of sodium to a 
gallium melt, where the presence of the metal flux increases the solubility of nitrogen in the 
molten gallium to facilitate the fast growth of GaN ([0125]). Xu also teaches an atmosphere of 
ammonia or nitrogen gas ([0126]). Xu also teaches although sodium is described as an 
illustrative metal flux species, any other metal flux material may be used in combination, and 
other flux species include Group I and Group II species ([0128]). Xu teaches a combination of 
Na and group 11 metals (mg is a group II metal). 

Xu teaches adding a Group II metal, however Xu does not explicitly teach adding Mg. 

In a method of making GaN, note entire reference, Ivantzov growing a doped GaN by 
adding Mg and Zn to a Ga melt to obtain impurity concentrations up to 10^" cm"^ (col 5, In 25 to 
col 6, In 25). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Xu by adding Mg to dope the GaN, as taught by Ivantoz to obtain a doped 
crystal with desirable electrical properties. 

The combination of Xu and Ivantoz does not teach the proportion of Mg in a sum of Na 
and Mg is in a range of 0. 1-5 mol%. 
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Xu teaches nitrogen solubility can be increased by optimization of the concentration of 
the flux metal and the choice of the flux metal, which clearly suggests concentration and flux 
material are result effective variables. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify the combination of Xu and Ivantoz 
by optimizing the concentration of Na and Mg to obtain the claimed relationship by conducting 
routine experimentation of a result effective variable. (MPEP 2144.05). 

Referring to claims 2 and 3, the combination of Xu and Ivantoz teach doping with Mg 

and Zn. 

Referring to claim 4, the combination of Xu and Ivantoz teach ammonia or nitrogen gas. 

Referring to claim 5, this claim limits an alternative of claim 3. The combination of Xu 
and Ivantoz teach doping with Zn. Claim 5 merely further limits an alternative and is not 
required because the combination of Xu and Ivantoz teaches the alternative. 

Referring to claim 9, the combination of Xu and Ivantoz teaches doping up to a 
concentration of 10^*^, overlapping ranges are prima facie obvious. (MPEP 2144.05). 

Referring to claims 15-16, the combination of Xu and Ivantoz teaches a GaN substrate 
with Mg and Zn dopants, which are p-type dopants. 

Referring to claim 17, the recitation a field effect transistor has not been given patentable 
weight because the recitation occurs in the preamble. A preamble is generally not accorded any 
patentable weight where it merely recites the purpose of a process or the intended use of a 
structure, and where the body of the claim does not depend on the preamble for completeness 
but, instead, the process steps or structural limitations are able to stand alone. See In re Hirao, 
535 F.2d 67, 190 USPQ 15 (CCPA 1976) w^&Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 
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481 (CCPA 1951). Here, the combination of Xu and Ivantoz teaches the claimed GaN substrate 
may be used as a substrate for the production of microelectronic and optoelectronic device ('495 
[0004]); therefore meets the structure limitations of the claim. A field effect transistor is merely 
reciting the purpose of the GaN substrate. 

Referring to claim 18, the combination of Xu and Ivantoz is silent to the Na has a purity 
of 99.99%. It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Xu and Ivantoz by using Na having at least a purity of 
99.99% because impurities are undesirable, and Na having a purity of at least 99.99% is 
conventionally available in the art. 

Referring to claim 19, the combination of Xu and Ivantoz teaches doping with Zn. 

4. Claims 12-14, are rejected under 35 U.S.C. 103(a) as being unpatentable over Xu (US 
2004/0003495 Al) in view of Ivantzov et al (US 6,52,124), as applied to claims 1-5, 9, and 15- 
19 above, and further in view of Yoshida (US 6,534,801). 

The combination of Xu and Ivantoz teaches all of the limitations of claim 13, except the 
resistivity is not less than 1x10^ ohm-cm. 

In a method of making a GaN device, note entire reference, Yoshida teaches a p-type 
impurity such as Mg is doped during the formation of an undoped GaN layer and setting the 
dope amount in the range of 2x10^^ to 5x10^*' cm"^ produces an electric resistivity of the GaN 
layer can be made 1x10^ Q/cm^ or more (col 3, In 35-60). Overlapping ranges are prima facie 
obvious (MPEP 2144.05). It is also noted that Yoshida teaches different units for resistivity 
(Q/cm^ vs. Q*cm), however Yoshida teaches resistivity is 1x10^ Q/cm^ or more, and a similar 
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amount of dopant, as taught by applicant; therefore the resistivity is expected to be within the 
claimed range because similar materials are expected to have similar properties. 

Yoshida teaches a relationship between the amount of dopant and the electrical resistivity 
of a GaN material, and adding a p-type dopant can compensate for lattice defects. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
modify the combination of Xu and Ivantoz by optimizing the amount of Mg added to obtain the 
claimed amount by conducting routine experimentation because Mg dopant amount is taught by 
Yoshida to be a result effective variable, and the concentration of Mg is taught by Yoshida, 
which overlaps the claimed range is known to produce desirable electrical properties. 

Referring to claim 12, the combination of Xu, Ivantoz and Yoshida does not teach adding 
oxygen which clearly suggests an oxygen concentration of 0. 

Referring to claim 13-14, the combination of Xu, Ivantoz and Yoshida teaches resistivity 
is 1x10^ Q/cm^ or more and a similar amount of dopant, as taught by applicant; therefore the 
resistivity is expected to be within the claimed range because similar materials are expected to 
have similar properties. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-5,9, and 12-19 have been considered but 
are moot in view of the new ground(s) of rejection. 



Conclusion 
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6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. SONG whose telephone number is (571)272- 
1468. The examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Michael Kornakov can be reached on 571-272-1303. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew J Song 
Examiner 
Art Unit 1792 

MJS 

October 25, 2008 



/Robert M Kunemund/ 

Primary Examiner, Art Unit 1792 



